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BS 3434/7
TX-G Steering Committee appointed and holds initisl meeting.

(b)3)

Externally carried TX-8 Bomb assigned nomenclature of Ix-8 Prime.

‘ IX-8 Prime pi:o?gm d:l.vide.d 1nto tvo parts: TX-8-X1 (to cover

carri.age at subsonic speeds) and 'J.'X-8~22 (a program to mduce

.dras ia. high-speed carriage).
Hk 8'}_I_od 0 achieves produqtiot_i.

Mk 8 Mod O enters stockpile.

(b)3)

Mk .8 Bomb with Mk 8 l!od 1 !‘nse (n-s-xz) eunters’ stockpile.

Hk 8 ¥Mod 3 Bomb enters stoekpﬂe.

Mk 8 Bombs retired as ws 11. enters stockpﬂe.

. Warhead

Gun-type warheads considered for missile application.‘

Santa Fe oPerationn Office. requests that penetuting \rarb.eads be
SPPIied to guided missiles : :

Santa Fe oPeration; Offipe authorizes design of ¥W-8/RBGULUS .
XW-SIRRGULUS prog'ram assigned. priority over XW-BIREGI}LUS.'

F:.eld Cemmand fomrds proposed military charactertsttcs for
V-8/REGULUS to Sandia.

Successful 'X'd-Sl RECULUS system test held.
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8/54 ¢ 1gn of xw—s/nzcm.us complcted :

5/‘20/-55 ._ l’rogram, 'activity suspended.

: 'n-'LO Hgagog
.5/6/48 - - Sand:l.a Research and Development Board aasigns priorid.es to
' - weapon design pmjects

a4 Division of l;tilitnry Application '_requclts Buresu of Ordnance to .-
‘ '~ study posasible .adaptation of Mk 8 as a light ai_r-burat mPOﬂ-

4/22/49 ‘ H:Llitary Liaison COmittce requests that study be restricted t.o
' a prcliminnry invcstigation.

. 3/8/50 - -éuiced-miscile‘synpcsiun at Sandia Base pmposc: use of & light-~
- weight gun-type device as a missile warhead. o
~7/6/50 - Military Liaison Committee Teleases formal requiremént for an

B . air-burst,_ gun-type warhead. ' ' '

8/9/50 ‘Military Liaison comittee .establishes formal reqniremt for
B a lightweight l:lr-l:unt bomb,

8/ 1?/50 Division of uilitary Application forwards chatactcristics for
S lightweight air-burst bombs., -

9/6/50 Bureau of Ordnance, in reply to January 21, 1969 request of l:he
‘ Diviaion of Military Application, offers to edapt the Mk 8 as a
‘ lightweight air-burst bomb. '

10/3/50 Division of mlitary Application notifies Bureav of Ordnance that -
Saqdia will develop the lightweight air-burst bomb.

10/18/50 sandia Weapons Develogmect Board discusses bomb and warhead
o applications. Santa Fe Operations Office subsequently authoxrizes

deletion of warhead requirement. Bomb officielly designated the
TX-10. : : '
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Mk 11 design released.™

Barly produttion units of Mk 11 (Mk 91 Mod 0). become available.

Mk 91 Mod 0 enters stockpile.

(b)3)
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‘History of Gun-'.l'ype qub;- and Ha:;heads.

"The gun nethnd of as‘senbling-nuclea'r material, | uaed in the wartime Little Boy
‘design, was the first atomic weapon system to be devised, predatins the estab-
lishoent of the Los Alamos Laboratory. The method was nuclearly inefficient
and vas largely ignored for a time after the end of World War II, while 1nt3reﬂ:
".centered on implosion techniques.;

(b)(1), (0)(3)

At this time, the Los Alemos Scientific Laboratory was fully occupled in ‘the
above-mntioned study of improvements in implosion devices. and susanwad that

", the task of developing a mter-penetrating weapon (vhich ptobably would use gun :
'techniques) could best be. accomplished by & military group. No. immediate action

was taken on this suggestion, but the, subject was briefly exami___l_l_e_i_hl_m_z-
Division of Los Alamos in late 1946 and earlv 1947.

(b)(1), (b)(3)

The topic.was
supsequently discussed in a weeting of the Weapons Subcoumittee of the AEC General
Advisory comittee, and a decision mede M:ay 15, 1947 that consideration of a
penetrating weapon be postponed.a 4

", .- Meanwhile, however, the Military Liaison Committee had been discussing the general
“subject of subsurface atomic weapons. At the instigation of the Navy member,
Rear Admiral Willism S. Parsons (who had armed the wartime gun-type Little Boy for

LASSIFIE
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op on Hiroshina), Section ReM of the Navy s Bureau of Ordnance,
prepared preliminary sketches of a penetrating gun device.

its historic &

-At about the same tine, other gmups were consider:lng the same subject. Iﬁe“ '
Joint Research and Development Board had established & Committee on Atomic -
Energy, and the subject of penettating weapons was discussed in the October. 2,
1947 meting of this Committee. It was urged that serious consideration be
given to the development of a gun-type device suitable for penatration use. )

" Bince thc AEC vespon laboratories were already fully occupied vith other high- -
priority work, the C:omittee recomended that the facilities of the- Bureau of

" Ordnance be used, 5‘

. The Division of mlitat'y Application had also been considering the advisability
of invoking the assistance of the military 8ervices in the development of Pm'
trating weapons. Los Alamos had noted that gun systems were inherently inef- -
ficient, and expressed an- opinion that the weapons laboratories should continﬁe
to concentrate on design of implosion devices.6 Thus the Military Liaison
Committee ‘was requested ‘to assign mechanical design of a gun-tﬂ’e Pﬂletntim
weapon to the Bureau of Ordnance.7

. 'Ihese several requests, all in the sama vein, were presented for consideratiou '
to the Military Liaison Committee which, Aprﬂ 9, 1948, requested the Atomic
Evergy Commission to undertake’ development of & penetrating-type weapon, using
the fac:llitiea of .the Buresu of Ordnance.® This requeat uas fomally presented
to the Bureau April 27, 1948, and accepted. 9 A code name ‘of "Minnie" vas

‘ .initially assigned to the project, but was later found to have been used for a
Bureau -of ShiPS propulsion project and, in mid-July 1948 the name vas changed to
"LC" (a follow-on term to “LB," for the Little Boy), and which came to be conlmnly
vritten as "Elsie w10 That- the Elsie program was counsidered & matter of some
interest to the Military was indicated in a2 May 6, 1948 meeting of the Sandia’
Research and Development Board in vhich the project vas assigned top priority,

second only to the schedule for getting the Mk 4 Bomb into full-gcale production.

The Bureau of Otdnance issued detailed work assigmneuts The Naval Ordnance
Laboratory would be responsible for developmg suitable pyrotechnic delay fuzes
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" The nml Ordnance ‘reat Station would study exteml ‘ballistics ‘and design the

" tell. The Raval Powder Factory would investigate powder developnent. .The Haval

' Ordnance Phnt vould. handle much of the manufacturing and testing program, and when
‘this location was aubseqnently closed the work would be transferred to the Naval

. 'Proving Grounds and the Naval Gun Pactory. Section ReM of :he Bureau of Ordnance

would provtde overall design ‘controls, including the task of guemteei.ng survival
of the nuclear aasembly under impact’ conditions.

The developnent program would proceed in three overhppins Phlscl- Feasibility
‘&nd prelimfnary design studies would outline the most ‘promising general desigs

' :cha:acteristics of the ‘weapon, and these were scheduled for completion January 1,

" 1949. The second phase, covering ‘experimental development snd’ testing of proto-
_type veapon design, would be completed a year later. The third phase, manufacture
qf‘éiot,otype weapons, would be finiahec_I in another yesr, or January 1, 1951.

(b)(3)

The studies advanced rapidly and, .by Septetnber 3, 1948, the Bureau of Ordnance .
could report that the design appeared feasible and that a weapon could probably
be devised that would funztion satisfactorily aiter iupact on water, and possibly
after i.mpact on bard surfaces which the weapon mi.ght encounter beneath the surface
of 'the _weter.u It was tni.tially felt that the fuze should be’ actueted -at inp.act
" and have a delay of 1 to 2 minetes before bomb detonation, but it was later de-

cided that a more relfable bomb would be created {f the fuze action were initiated

at time of release of the bomb from the carrying aircraft.
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| The dismeter of the boZS‘mjd‘ bjahou: 14 inchesi and the weight would be - |

about 3000, pounds 8s. conpared to 28 inches and 8900 pounds for the l.itr.le

Boy 'l.'heae reductions were due to the more conpact ouclear auenbly nnd a
decrease in the thickness of the bomb case. The shape would be roughly °

- eylindrical, with flat nose for good'ﬁéﬁé’tratiou éharacterilticl, and the .

boub would attain a maximum impact veloci!:y of 1500 feet per second The _

~ minim release altitude muld be 500 feet, to give lzhe bonb enough time d“rins
its fall to assume pmper entry attit:ude énd there would be no testrict:lon on )
mxlmu reluse altitude. It was felt that three separate and independant fn:n '

- should be used, to provide adequate raliabiuty. A meeting was held October 25
‘aud 26, 1948, with Los Alsmos usuming the task of developing inpact°re813mt

hituhors . 12.

An exténsive series of tests vas performed The first group included 174 balf-

' . scale bomba of 6. 25-im:h diameter.. Theae were fabricated ia 49 differemnt con- '

__£ig;rations, and were impacted against targets of steel and conctetq at different ' :
angles, 's.gtiking velocities, and missile temperatures ranging from -65°F to +165°F.

(bX3)

* Following the above, some 38 ﬁll-uale impéct tests w;ere conducf:ed to confirm -
the half-gcale teuults. Interfor ballistic tests vere petforned to check tha
burning rate of various propellants and the behavior of the missile in the gon’
barrel. As fuze components became available, they were subjected to tl_z_e shock
pi‘odu’ced by ﬂ.ring from a 14.25-1ncﬁ-diametér. ra'ilwa-y gun. ‘

- Two series of wind-tunpel tests were held, one at the University of uinnesota to
obtain serodynamic coefficients of various tail configuratious, and the °th“ at
the California Iastitute of Technology Gooperative Wind Tunnel to evaluate aero-
dynamic characteristics of five basic designs, | |
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'Ihi.s paper was circulated for comment to Sm:dia and Los’ ALnos u vell as the
ulury, and was subjected to a critical review.zs- The formal {ssue of- l:he
. characteristics on November 10, 1950, however, reuined the release npeed require-
_ ment and noted that'the bomb should function reliably when released at any '
- altitude up to. 50,000 feet and survive inmpacts on water, reinforced comcrete,

,___a‘pd_-flop_e_fully-'-thin- steel plate,

(b)3)

The November 22, 1950 meeting of the Sandia Weaponl Develop-e.nt Board :evieved the ,
©overall gm-type veapons progrem, which now included the TX-S, TX-10, and TX-11,
in addition to the TX-8. It was noted that the TX-8 was co-posed of three main
parts: The nose, the tail and. the clamping ring vhich joi.ned them. The bomb
» diameter had been fixed at 14.5 inches, its length at 116 :l.uches and its veight lt
3260 pounds. The nose was a beavy forging with a blunt shape for water and ground
~_entry, and contained the internal gun barrel, tamper. and proiectile.

)3

‘A saddle on the extemal .top of the bomb case
contained switches and electrical connectims to operate the prinerc.zs '

'7

dia had prcposed that an intetlaboratory gun-type weapon coordi.nat:lan comni ttee
be A“tﬂ.bliqhed, simflar in scope and authority to the TX-5 Steering Committee.
Action was taken on this suggestion in late 1950, and the first mseting of this }
Gun. C;:mittee, vith representation from Los Alawos and Sandis, was held December 8,
1950, At this time, the TX-5 Steering Committee was renamed the TX-N Steering
Committee to reflect its interest in all implosion weapons, ‘and the new Gun Committee

came to be known as the TX-G Steering Committee.

' ',rh‘_’ u“". 'meetlng of the TX-G Committee heard a report from Los Alamos concerning
progress on design of an initiator for the TX-8. The initial design had been based
on the _‘devi«_:e used in the Little Boy, and was then modified as design weaknesses

were uncovered by the testing program. Some idea of the problems encountered were

‘shown by the increasing impact requirements as the design progressed. The initial
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assumption had been that the highest shock encovntered in'ground' impact would .
_'be 7500 g's. This figure bad progressively increased durlng des:lgn snd vas pow
| 100000:030000038.

(6)(3)

' Studies were meanvhile {u progress on syit;ms, for nuclear safing.

(WIS ,

1“ early 1951 it was dec:lded to identify the adeptation of the 'rx—s for uteml
carriage at subsonic speeds as the '.B-B' (or TX-8 Prime) program. Plans were made
to sske only minor changes to the TX-8 and provide esrly, but only partial, satis-
f“:t‘-"“ of the requirements for an extemally carried TX-8. It was felt that, 1f
this progran could not be accomplished within a short time, it should be canccled in

favor of the TX~11 Bomb, then being designed for external carrl.age on high-speed
aircrafe.

At this time, the AD4 and the F4US5 were the oply carriers specified for the TX-8'.
' The AD4 was selected as the test aircraft, and Sandia z.ssued a contract through the
Bureau of Aeronautics to Douglas Aircraft Company to md:.fy this aircraft for TX-B

carrigge. Douglas designed a nose cap to reduce drag and help protect the TX-8'
" fuzing elements. :

C L.ASSI IED
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. _RIn'l'ateA , the TX—B' p:ogran was divided into two parts; the n-s-n
‘and TX-8-X2,- The xl was' the basic TX-8' program; the X2 wvas to ytov!.de a clesner
_netodynami.c design and reduce the drag caused by the saddle. Inasmuch as 20
drops had already been made with the 'B-B-Xl Lts conpatibi.lity and reliability
. were felt to have been proven, and attention vas concentrated on the rx-s-xz
destgn. 33 , :
The T-28 saddle functions Hete replaced by a éﬁll box located {in the ai.rc:aft'
fuselage. This: allowed the use of a standard two-hook bomb rack and increued
| the clurance between the: extemally carried bomb and the gtound !‘airitlS' were
installed over. -the side fuzes to reduce drag. ‘Fuze. tapes used £or safi.ng were
pulled through the nose fairing to protect then fm the windstresm. A quick
disconnect was installed, to permit the weapon to be dropped with tapes in place,
thus leaving harriers in the path between the primer and the propellant, and
' preventing the fuzes from firing the main pmpel.hnt charge ‘

This new device wag calhd the 1-31 and s subcontract was usued for its develOP'
ment. Due to the suhsequent failure of the. subcontractor to achieve a satisfactofy
T-31, Sandia produced a design haying the T-31 located inside the bomb pylon, thus
making it possible to detach the srming tapes from the pylon after bomb :eleage,
and prevent aircraft damse‘cauud by whipping of the tapes in the ‘8111’8':1'38!-'

This work was undertaken November 5, 1951, and satisfactory hnrdware wvas being
pmduced 10 days later. ) ’

The Mk 8 Mod O weapon was 1n1t1n11y pmduced :l.n November 1951 and was stockpilad :Ln
J’annary 1952, :

(b)(1). (b)(3)
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The Milits€y T.Ia% e, ida letter dated October 2, 1952, reqneSted
that - the 'bomb be deaigned to withstand storage for 6-mnth periods under

' occuional temperature extremes of -80°F to +165’? and flight bomb-bay tewper-
atures of -90°F. It was pointed out that extemal borib carthge might experience
. even more rigorous conditions of -100'1? during ‘a 12-hour ﬂi@t, and that the

40
24-hour li.nitation regerding weapon nssembly would be opera:ionally trou‘blesome

'-Inasmch as the ptnpellant characteristics were specified by. the Bnrean of Drdnance.
. the pmblen vas ‘referred to this organizati.on.u 1€ was noted that the emrironmﬂl
‘eriteria had been specified after detail design of the Mk 8 had been essentially

completed, - and that these criteria differed considerably £rom the !.niti.nl Mk 8

development objectives. Tt was also pointed out that any project to provide a
propellant with imprcﬁed temperature characteristics mnld duplicate work being
undertaken in the TX-11 progranm. '!he Buresu of Ordnance subsequently allowed

relantion of the temperatnre linil:ations to 7 days at 130’? 60 dﬂ?‘ at 120.? "‘d

1ndeﬂn:l.te1y at 110'? .On March 12, 1953, the lﬁ.litary Liaison Committee agreed
that major redesi.gn effotts tomrd reli.sving tempe:amre limits be ‘directed toward
“the TX-1l. 43 ‘

The possibi.lity of water leakage i.nto the :I.nteri.or of the gun nuclear systet__n bad '

been a matter of .early concem. : -

‘ ®X1), (B3 [When recovered, “
there was only about half a cup of water in the barrel, sud this leakage was not '
felt great. Hevertheless, the Military, in the April 16, 1952 meeting of the -
Sandia Weapous Development Board, requested that the possible effects of this
Ieekage on mpon perfotmance be_ studfed.’ 38 '

c°nﬂequ8nt1y, drops were made on a limestone bed in southwestern New- Mexico.
Tuis rock possessed extremely high compressive strengths, from 18,000 to 23,000
pounds per square inch (average concrete.strengths were about 4500 psi).

(b)), (6)(3)

Only one weapon showed asny evidence of leakage. Experiments were

“Btlrted. using O-rings as replacements for the cork gasiets. used to seal the open- .
ings in the bomb case. ' '
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It had been decided hat the TX-8-X2 changea constituted a sodification to- the : :

_ fuze rather than the bonb Thus th.elﬂ:SBombvithllk8Hod 1 Fuze, incorpora-
ting a frangible noae .and T-31 fuze tape control was released for pmduction and
entered stockpile Septenbet 1953.

) 'fhe TX-G comittee, whose functi.ons bad been largely assumed by the Speci.al ‘

. Veapons Developmant Boatd was disaolved in January 1954, The Aapen Committee, =
which was directing Sandia-Los Alamos activities on the 'rx-u mpon, 'F‘ed to
-handle any residual interlaboratory matters on the Mk 8 pmgtam

(b)}3)

' This change was made in the Mk 8 Mod 2 Bomb which was
stockpiled 1n May 1955. '

Meanvhile, studies had been made of the desirabﬂity of nphcing the orlginal
Abner initiator with an improved design, the Phoebe. This change, plus the O-rings
for sealing the bomb case, was known as the '.l'x-B-XB program during developnnnt.“
Changes to the’ Atamic Energy Act permitted the lﬁ.litary to pmduce and stockpile
-certa:ln atomic veapons parts and it was suggested that the Bureau of Ordnance’
assume contml of TX-8-X3 production work.“ This proposal vas rejected by the
Atomic Energy comnission, which felt that close phasing was required, due to '

. 'changes to both nuclear and nonnuclear portions of the Mk 8, and that Sandia ahould

retzin production control. “ .The Mk 8 Mod 3 was stockpiled in October 1955..

- By Pebruary 1957, the Mk 11 Bomb was in production and eﬁteti.ng. stockpile. A
. decision vas made to retire the Mk 8 weapons on & one-for-one basis as Hk“l?l's
" entered War Reserve. This retirement ptogram started May 1957 and was completed
2 months later. ‘ E ' - - '

Mk 8 Varhead

The first consideration of a gun-type device for use with ,guided missiles was in

a Los Alamos meeting of early Merch 1956, in which various missile programs were

: 4 .
discussed. 7 Little immediate action was taken and, during the summer of that year,

DN CLAS& EED
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i was concentrated on developing the Elsie as a free-fall bomb to be
- released from aimraft._ _However, September 13, 1950 Santa Fe Operations ofﬁce

: attentic

‘ requested Sandis and Los Alemos to consider the appli.cat:.on of a penet:ating war-
_head to various gu:l.ded ni.sules. The missiles suggested were the HBMS A.-3-

HERMES C-1, REGULUS, RIGBL, and mm.",a

1t was obvious that a. gun-type werhead would be more :meact-res:lstant tben am - _

: i.mplosion design, and the request was referred to_the Bureau of Oxdnance, then o ‘
_doing work on ther 8 Bomb, ~7\

(b)(1), (b)) L
Any missile usage would fmvolve higher impact velocities and require nev

tests and additional design effort.*? The Division of Military Appllcation “then
referred the project to the Sandia Weapons Development Boaxd, requesung that any -

‘Hk 8 Wathead developed be compatible with the above five u:l.esi.les.so

Sandia made a preliminary study and, Decenber 20 1950, reported to the Santa re ‘
0perationo Of.fice that a firm estimate of the magnitude of the progrem could.not

| be mide. The terminal velocities of the missiles cited bad mot been definitely

- ‘fixed, but were believed to be aignificently greater than any previcusly considared
“in atomic-bomb design. Sandia proposed that a general investigat:lon of 1upact
warheads be continued, in an effort to delineate the most universally u”f‘-‘l "-7P°
of warhead and to outline a development program. 51 '

The Santa Fe Operations 0ffice ouggeated that tnitial applicatton of the pene-~.
| trating warhead be made to the REGULUS missile.’ This missile, scheduled f°r
prodiction ia 1953, had a comparatively low impact veloeity, and 1t was felt that
a suitable warhead might be created by relatively simple mdificationa of existiang
‘ t.zomponeuts.52 Sandia reported January 23, 1951, that the development of such a
warhead appeared feasible, .and .that the Bureau, of Ordnsnce had been requested to .
‘ investlgate the effects of impact velocities and warhead mounting. ﬂeﬂ“’ds on the

penetration oheracteristics of the Mk 8 devi.ce 33

The XW*S/REGULUS was authorized for design activity by the Santa Fe operations _
Office February 14, 1951. S4 It was noted that since the REGULUS would attain an

UNCLASSIFIED
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impact veloeity of nly llac'h 1 2 there would be fev shock pmbleln, unleaa ‘the

. heavy armor plate.

It was det:em:lned that the fuzing accul:acy for the xw-slxxcm.us coul.d be less
thnu for an air-burst device, since the only requirement was to initiate a

" pyrotechnic delay train about one uinnte pr:lor to impact. Should the veapon be
launé¢hed from a submarine, a -hnple arming systen would protect the aut-arl.ne

' againat premature detonat.i.ons :

The Sandia Weapons nevelopmn_: Board discussed the Mk 8 missile-varhead program
in 15:: April 10, 1951 meeting. It vas. felt ‘that current m;’aon'cépubﬂmies'
.would not sllow impact velocities ‘higher than llach 2,5 without danger of brealup
] of the device. Sinmce the terminal velocity .of the HEBMES was estimated to be -
' l&lc'h 4.5, it was obvi.oua that radicsl changea to e:l.ther warhead or das:lie would . -
have to be made if this missile vere used. It was appamt that either appmaeh
would roqu:l.te much’ design investiption, and it was dec:l.ded to consider only the _
xw-s/mm.us.s"’ : - |

It vas found that the warhead conpart:nnt of the’ nxsm.us was long enough “to hold
the basic Mk 8 Bomb assenbly, byt that little excess clearance vas available, and -
that access to the nose of the veapon .wag difficult. Addidonany, the ‘center of
gravi.t:y of the missile mld be about 30 inches forwaxd of its optimm location, .
and it was decided to delete the af:erbody of the Mk 8. Tests were started to
-determine the ‘terraballistics of the Mk 8 without its afterbody, and to ascertain
whether the varhesd would break away from the missile on impact with varfous '
‘mrfaces.'rﬂ )

Another problem was the development of a meehnuism to ignite the propellant of
the internal gun device of the m—a/m:cm.us. In the drop bomb, this was accom= -
plished by arming tapes, but the warhead application required -eitha: & device to

pull the tapes at the proper point in the missile trajectory or a modification of
the fuze. :

UNCLASSIFIED
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.yi.eld would be e same as that of the Mk 8 Bomb. The warbead would fonction
propetly when subjected to missile impact speeds up to Mach 1.1 on water, earth,
reinforced concrete and, if posaible, harder targets.. It would mot broach or '
ricochet after i.mpact.s at angles between 60 and 90 degraes. The weapon vnuld
penetrate the target and detonate sfter coming to rest, and would- be suffietently
watertight_ to ﬁ;qctiog after water impact, followed by botmn.tmpactf‘ '
The Military Liaison Committee notified the Di'.visi.on'of Military Application,
October 3, 1952, that no requirement e:d.ated for design of penetration warheads
capable of i.mpaet veloci.ties higher than those of the RBGIILUS nitsﬂ.e.ss
ueanwhile, the Military decided that efficient use of the XW-8/REGULUS weapon
. _requi.red 8 high delivery aecutaey. This was not poseible with ‘the exilt.:lng
- nissi.le system, and production requirements were deferred mi.:i.ng reﬂnenent
rof the miuile gui.danee system. Sandia was requested to complete its design
work on the warhead, and the Navy was asked to proceed with scheduled flight
' ‘l:es*l:s.96 ‘
_ Successful component evaluation flights were condixeted, and a successful varhead
system test was held' septenber 24, 1953. The Military Liaison Committee then
' .suggeeted that, since there were few differences between the XW-8 Warhead and the
extensively tested Hk 8 Bomb, further _Systems tests be held in abeyance.57

Design of the missile-warhead was completed in August 1954, md Repott sca:.aa(m,
~ Status and Evaluation of the XW-8/BEGULUS Warhead Installation at Design Releﬂ“a
was presented to the Decenber 1, 1954 meeting of the Special Weapons Development
'noard.“ The warhead vas named the Mk 8 Mod 2, and production responsibility
assigned to the Bureau of Ordnanee

The warhead contained three delay fuzes, two located on the side and one on the .

. (uB888 ®)3)

All requirements of the military characteristics were satisfied by the test pro-

. gram, although impact tests at less than 90 degrees were not conducted, and it was
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not definii 1y de®fmined vhether the warhead would penetrate tlm target or bteak
avay on iupict. Bovever, Mk 8 Bomb tests had shown that satisfachory metrations ) ;
‘were achleved _at_entry angles as low as 30 degrees to the surface, and it vas felt R
that the warhead would have similar aatisfactory charncteristics. '

A Subsequently, the possibility of developing a gui.dance system to effectively

' deliver the XH-BIRBGULUS with pinpoint accuracy appeared renote.  Consequently, on .
Mey 20, 1955, the Navy suspanded activity in the program, together with work on

the XW'IURBGULBS application - L
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" "design and development.

' Subsequently, the Division of uﬂ.itary Applicution pmposed that a ugn:veign:,
Aa:l.r-burst, gun-type niss:lle warhead be developed, 74 and this luggeﬂ:ion metved
the bacung of the uiu:ary uauon Committee Ju].y 6, 1950. ® It was proposed

that Amy Otdmnce, then involved vith the Mk 9 Shzll be requested to assist in
76 .

!(eanvhila. the ughtwaight, air-burst. gun-type bomb project hld not been entirely
forgotten, lnd the H:l.litary Liaison Committee, in a letter dated Angust 9, 1950,

' stated that the Joint Chiefs of Staff had estabulhed a tequtrnent for the develop- o

‘ment of air-burst bombs sufficiently light in we:l.g‘nt and nnll in cross -ecti.on -to
be cart!.ed by hish-lpead tacti.cal airplanes-of the Ai.r Force and lavy It was felt
thet these bonba could ‘be based on either implosion~ or sun-type nuclear Wice‘n
and fomsl requests were made :Eor both typel.77 '
The subjact vas di.scussed in the August 16, 1950 meting of tha Sandia Weapons

. Developmnt Board, with the Board agreeing to assume cogniunce of the project-

Two problems were. 1madiate1y apparent' The developmnt of a ﬂcxi'ble fnz:l.ng mtan
_' capable of attncking various t:act.ical tu:gats, and a veapon reslsunt to temperatures
as low as -100"!'. . » il

Bandia had. mesnwhile made a study of a lightweight bomb design and reported to AEG-
Sandis August 17, 1950, that this could be produced by mid-1952, It was sussested
that North American Aviation, Inc., be assigned the task of developing s0d manufac-

. turing. the outer case, internal support struct:;;res, aﬁd parts of ‘the carrying pyl.an.
Sandia would develop a fuzing and firing system, "conduct drop t:esta, provide test
and bandling equipment, and act 28 project cmzdimaor.79

- On the same date the Diviaion of Military Applicar.i.on fomrded nilit:ary character-
istics for the above bomb. These required that the bomb be capable of tactical use
by fighter, light bombardment, ‘and attack (dive bomber) aircraft. The primary .

- requirement was for external carris age, with siternate internal carriage being desired,

(0)(1), (0)(3)
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_ _'!X-}.O. ' 'l:he program was subjecu!l to an 1ntenaive review in a c«mittee neeting
of DeceuBer 14, 1950, with- the TE=10 being compared with the TX-7, an implosion
'des:lgn that had been pushed rapi.dly and which was now schednled to enter stockpi.le
earlier than the TX-10. It was felt by some conferees that the basic need for the
-:x-m was eliminated by the advent of the TX-7. This latter weapon was larger thnn N
t'he pmpoaed diaueter of- the TX-}.O (27 inches- vetsus 17 inches) but there appenred :
“to be & sufficient variety of airplanes that could carry the TX-7.

Cmmittee agreed t.o accept interlaboratory responsibﬂit:y for the

{b)(1), ®)3)

The problém wvas referred to the Sendia Weapoﬁs- Develépment Board and discussed in a
meeting December 20, 1950, vith the Board being furnished copies of sandfs Beport
'86-1684(TR) A Critical (kmparison Between the TX-7 and TX-10 Programs. rhis report
‘moted that design was in work on a follow-on {and mller) i.-plosion device for the
_TR-7 (to be called the TX-12). The TX-12 would be less costly from the muclear
standpoint, would offer greater chances of increasing nuclear efficiency, and could
. be developed in about the sane time scales. ‘It Qas pointed' out that work on the
TX-10 would subtract effort from the TX-12, and that ts:tical use of the TX-10

(if mnufactured in large nmbers) ‘would require major realignneat of cmom':
productzon. ’

' 'Ihe Board noted that the TX-10 dtaméter mld p:obably be smaller than the TX-7 or
TX-12, but ‘stated that further reductions in fmplosion-weapon diameter could be
expected, as much ouclear design effort was currently being placed on implosion

- des:lgn improvementa. After extensive discussion, the Board momended that the ) .
IX-IO development be dropped in favor of the TX~ 12.89 )

The nivision of w.uta”ry A‘ppucati.on wrote to Santa Fe Operations Office Jaruary 3,
1951, mnki.ug reference to the above meeting. 'Ihere' veté hopes that an interim .
-rx-m could be made available earlier than the TX-12, and it was suggested that the
requirement for nuclear-safing be eliminated and an external shape suitable for '

subsonic (but not.necessa.rily supersonic) carriage fe provided.
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'l‘he design status of the 'rx-1o was . reviewed . in the Aptil 10, 1951 ueer.inz Of 4
ntha Sandia Weapons Developm:nt Board. The bomb would be at least 17 inches i.u
dismeter a_l_nd 2000 pounds in weight,

(b)(3), (b)(1)

‘The Board, noted that the d:lmter and. weight of the '1'1-10 exneeded the nﬂitaty

characteristics, and that major reductions {n these {tems t_be expected
unt:ll the nuclear gun deai.gn was revised by Los Alamos.

OE)

The project thus reverted to fundawental study of .the problm of providing 1low

~ burst heights, miniabut:lzation. supersonic aerodynanica, and nuclear desi.sn
mpmvements. 'Subsequently, the Mflitary Liaison Committee canceled the TX-10

" Bomb progrem May 7, 1952, noting that the Joiut Chiefs of Sta Staff had stated that &

Mmt for -the weapon no longer existed.
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) '!hc Mk ll 'Bomb 8 gun-type penetrating wecpon ‘to be extemnlly carried on high-
- speed’ aitcraft, bhad its early beginnings ﬂhen the mn-type device was considered
for guided-miesile epplication in: mrch 1950. In this ‘usage mclea: ufins would . -

be required té pmtect the misaile la\mching site, and it vculd be neceauty for
"the verhead to survive high impact vclocitiel.lﬂ

Subsequently, the Divia:lon of Kilitary Application expresaed interest in a gun-
type bomb that could. be unclearly. :afed and externally carried oo hish-speed
| ai::craft.99 The external shape of ‘the lﬂt 8 did not lend itself to such ccrtieﬂe
(due ch.icfly to ite ‘blunt noae) , sud it was felt that 2ny modification of the nose.
shape would be complicated by the exiatenee of the nose fuze. A nose redesign
would: require a leagthy effort, od it was suggested that a’ develomt p:osm ‘be
‘_ authorized for a Mk II Elsie for snch usage.m

" The lﬂ.litary Liaison Comittee released a set of desired military and technieal
characteristics for impact, delnyed-action atomic bombs April 17: 1950.. These .
_ characteristics described a bomb which could be muclearly safed during aircraft
"carringe and that would be suitable for release at speeds up to Mach 1. 2.5 .
Subsequently, July 31, 1950, the Division of ‘Military Application requested the:
Bureau of Ordnance to design a Mk 8-type weapon meeting these charecterietice.
and offered Sandis ass{stance in the task o£ fitting the design to appropriate -
carrying ﬂircraft-ml This proposal was: accepted by the Bureau of o:-dn.mu.'.e,w2

103
and nomenclamre of TX-11 was aesigned to the projGCt november 29, 1950.

'Ihere vere three main gun-wespon problems being studied at this time “The ballis-

ties problem relatiug to external carriage and relene at high speedl. the nuclear
- safing pmblem, vhich concetned miasiles as vell as bombs; and ‘the problem of

increasing the resistance of the veepon to impacts on hard targets, such as rein-

forced concrete, rock and armor ple_te.

The Naval Ordnance Laboratory started to design the TX-11 fuzing system. It was
~ felt that feasibility and preliminery design studies to establish tentstive
characteristics ¢ould be completed by January 1, 1952; and that detailed design

L9 b.a.u.a.u
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toss, -giide ’and dive bombing. It would be capable of carriage nnd releue at
speeds up to Mach 1.4 and sltitudes of 50,000 feet. It would be able to function
. satisfactorily after impacts on water, soﬂ rei.nforeed concrete, :nd--t.o the '
extent practieable--harder targets.,

'rhe Board noted that the characteristics required' exteml carriage at both
" subsomnic aud supersonic speeda, but a shape designed for oue of these velocities
would not be optimum for the other. It was felt that the design shonld be based
on the ssgunption that the least dug during the major portionof the ﬂight was
_desirable. Inasmuch as jef: fighters en routs to e urget"cthiped at subsonic
-speeds, the bomb shabe should be designed to meet this requireuent‘.,‘

'I‘he desire thnt the weapon be capable of penecration into hard rock was of concern.
It was difficult to suita‘bly define "hard rock," and there was felt to be a low

sy el A e

incidence of this type of terrain uear any probable targets. The scheduled deslsn' RN

release dete was establiahed as October 1953 With the bomb to enter ltockpﬂe in
34 }
January 1955.

The Bﬁreau of Ordnance had been conducting tests of a soft-steel nose cap ﬁh?-ch. :
it was hoped, would erush'and absorb the shock of weapon impact. These tests
- were not encouraging, and it was eventually decided to provide a Fiberglu nose

cap. When . t:he bomb was to" be carried 4in an internal bomb bay, this nose cap CO““
. be removed.

Uind-tunnel tests had meanvhile narrowed the choice of weapon length to tvo P°3'1’,‘
.bilit:!.es, 146 and 169 inches The Bureau of Ordnance recommended that the shorter
© figure be selected: It caused less drag at subsonic speed, ‘it was compatible with
all aircraft being censidered for carriage of the bomb, .and i.t could be carried
internally f.n,al]_. aircraft except the B-50 without removing the nose “Polog

Full-scale drops at Inyoke;;x; i:rodnced_ excellent results.

(bX(1). (b)3) *
No detonation of the high explosive occurred during any of the impacts. Tests of
6-1/4-1inch-diameter scale models against reinforced concrete 10 feet thick demon-
’-s_trated that impact velec'i_vtie_s between 2000 and 2200 feet per second could be
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absotbed 10 As a result of these tests, the lengt:h of the 'Ix-ll was frozen at

1&6 inches on June 30, 1952, and the fin size vas estnblished at two bonb dia-eters, o

or 28 inches 111

AN

N lgghhi_le, wark had -been undertaken on the design of a nuclear safing system,

(b)3)
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' 'l‘he fuzes vere -echanically armed and wexe of a py-rotechnic design similar to
‘those used. in the Mk 8.| '
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Glosui:'y of Terms

o¢ Work: oup - A group established by the Guided Missiles co—utee to"
oversee the design of one patticular miss:lle-warhead insullation.

Amed Forces §gec:la1 weama Project -- &n interdepartnental agency formed to
handle nilitary functions related to abomic weapons.

(b)(1). (0)3)

QContact Puze -- A fuze that detonates the weapon by contact vlth the zma or

target.

Crossroads - Full-scale tests of Mk III Boubs, beld at the Pacific Proving Grouads.
' The Bikini Beker shot was held July 25, 1946: Much effects dats were gained, and
the sh'ot was 8o destructive ti:at a gcheduled déep underwater burst was canceled.

Division of Hilitagy_ Agglication - An ABC office that functiona as liaison betveen .
the Military and weapons designers and producers. 4

Drag -- Resiatance created by the bassage of a shabe ‘_throdzh the air.

Field COmand -~ The local office of the Armed l-'orces Special Ueapons Project, located
on Sandia Base, lbuquerque, New Mexico.

UNCLASEIFIED




- _ Little Boy -- code name for the gnn-type wespon dropped on Himsh:l.m, Japan.
- August 6, 1945. during World War IX.. Originally called the Thin Man in

S

posmr rephcenent for the Office of Scientiﬂc Research and Developm':-

" 1ts purpose was to suggeat lines of research and developmeut on u:l.l:ltary
mponn and equipmant.

5;10 n-- A means of masnring the yield of an ‘atomic device by cumparins its -

‘output with the effect of an explosion of TNT. A l-ld.loton yield 13 equi.vnlent .

to the detonat:.on effect of 1000 tons of high explosiv

reference to :lts long t:hin shape. 'Ihe Thin Man vas to use plutonium=-239 as its

muclear material. Early samples of this {sotope revealed that it contained small

amounts of pl.utonim-zl.wl) vhich had a hi.gh preiniti.atlon rate.. A decisi.bn was then

_ made to use urani.um—235 allowing the length of the weapon to be rad:lcally reduced

(dua to the lower speed of asaembly of the crlti.cal mtet:l.al). This change in

) outer shape wes given the code name .of Little Boy.

. Los -Al.moa -Scigntific Laboratory -- A nuclear desisn otganizauon located at
-Los Alamos, New Mexico. Called the Los Alemos Laboratory during World War Im.

Mach -- A measure of speed. Mach 1.0 :ls the sp.ad of aound. or 738 niles per hour _
at sea level. - '

Machatvan Engineer Distrfct -- A District of the Army Engiveers established in .
August 1962 to provide the facilities that would be needed for desi!n gnd con-
struction of the atomic bomb.

. Milita Chatacteristics -- The attributes of a weapon that are deaired by the

Hilitar;y.

.uﬂitarz Liaison Committee -- A Deparmnt of Defense committee established by the

Atomi.c Energy Act to advise and consult with the AEC on 8ll matters relating to

- military appli.cations of atomic energy.

. -44" S N TiNC LASSI%’IE

~ Joi: a and 1 t Board -~ A Board. established tn ni.d-19lo6 as a -
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design and‘ test of Naval ordnance. -

" - Neutron. -~ An .uncherged‘ particle of slightly greater mass than the proton.
. Operation Crossroads -- See Cmescoade.

Pltch - Hotien of the bomb as it £alls thtough the ai.r, such that the nose and
- tail altemately rise and fall.

‘Proton ~- The uucleua -of the atom of the ught 1aotope of hydrogen It hn a uni.t
positive charge of electricity. R o

rototype -~ An eerly weapon type generelly hlnd-pzoduced before s Pmd“c'iim Tun.
Pylon -- A strut to hold bomb in position below an airplane v!.n_g. B

nmggghw -= A fuze that operatea by bumi.ng or detonation of a. mll chnt'ge; o
of explolive.

Radsr -- Named for Radic _Qatectiug and Ranging. Badara enit 8 pulle ‘of bizh-
frequency energy and messure the time lapse £rom tbat transmission to receipt of.

a reflected. elect:icel "echo“ from an object.. This time wmessurement detendnes the ‘
distance of ths object from the transmitting antenna of the radar.

..

Ricochet -- A glancing rebound of a nis_sile vhen it strikee a target.'
Safing -~ Putting 2 weapon in ccndition such that it cannot 'ﬂre. i

Salton Sea Test Base -- Located on the site of a Naval Auadliary A:lr Station on the

shores of Salton Ses,. California. One of the early sites for ballistic tests of
~ atomic bomba. ‘

Sandia Research and Development Board -- A joint Sandia-Military board formed
March 2, 1948, at Sandia Base to provide local guidauce on wea‘pbif??iepigx-
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nmxm:m -~ A radioactive element atomic mmber 92. Natural uraniim
contains .about 99.3-percent.cf uranium-238; the rest is u:anim—235._

,!__mggg - A d:l:v:l.sion of the Los Alamos Scieuti.fic Laboratox'y, elenenta of .
which moved to Sandia Base md became the nucleus of Sandia Laboratory and
co:pouti.on. '
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